A comparision of the effects of intraperitoneal and subcutaneous injections of PMS as an ovulatory gonadotropin was made by using the induced ovulatory response in immature mice pretreated with 2.5 IU of PMS. The intraperitoneal injection increased the sensitivity of the assay by 2.3-fold, as compared to the subcutaneous administration.
The rate of disappearance of PMS from plasma following a single intravenous injection has been described as slow (Catchpole et al., 1935; Zondeck and Sulman, 1945; Lamond, 1960; Parlow and Ward, 1961) , as compared with other gonadotropins. Over a 4-day test period, similar responses were obtained with a single intravenous or subcutaneous injection as with multiple subcutaneous injections of the same total dose given over the first 48 hr of the test (Hamburger and Pedersen-Bjergaard, 1938) .
To the author's knowledge, however, no specific study has been reported concerning the blood levels of PMS after a single subcutaneous injection. Thus, the present work was undertaken in order to obtain data on the blood levels of PMS after a single intravenous or subcutaneous injection into mice.
Materials
and Methods PMS, used throughout the experiments, had a biological potency of 1200 IU/mg and contained no preservatives.
Adult mice of DD strain, weighing 20 to 25g, were commercially obtained and 2 weeks after ovariectomy the animals were given either a single intravenous or subcutancous injection with 100 IU of PMS in 0.5ml of 0.9% NaCl. At various time intervals after PMS, 4 to 5 mice were killed for blood collection. At each time interval, the blood was pooled after blood coagulation was prevented by addition of 2 volumes of 3.8 % sodium citrate to 8 volumes of blood, and plasma was obtained. Each plasma was immediately assayed for PMS activity. Control plasma was obtained from 5 mice 2 weeks following ovariectomy.
Assay of PMS activity PMS activity was assayed by its ovulatory capacity in immature mice pretreated with PMS. Immature female mice, aged 20 to 25 days and weighing 7.0 to 9.5g at the beginning of the experiment, were obtained commerically. The animals were given a subcutaneous priming injection of 2.5 IU of PMS at 09.00 to 10.00 hr and followed by varying amounts of ovulatory PMS given either by a subcutaneons or an intraperitoneal injection 54 to 56 hr later. All injections were given in a total volume of 0.1ml in 0.9% NaCl. At 20 to 24 hr after the ovulatory PMS or plasma injection, the mice were killed with chloroform for the examination of tubal ova by the method of Burdick and Whitney (1941) . Results and Discussion
Ovulatory activity of PMS The dose-response relationships obtained for the percentage of mice ovulating following ovulatory PMS are given in Table 1 . A good dose-response relationship was observed following either the subcutaneous or intraperitoneal injection of ovulatory PMS.
The percentages of mice ovulating were transformed to probits and these results were computed as a parallel line assay by the method of Finney (1964) . They showed no significant departure from linearity or parallelism, and gave a potency for the intraperitoneal injection relative to the subcutaneous injection of 2.3 with fiducial limits (p = 0.95) of 1.8 to 3.0.
In adult diestrous mice, none of the animals injected with 2.0 IU of PMS ovulated, but 5 IU of PMS produced the maximum ovulation by subcutaneous administration (Burdick et al., 1953) . Also in adult diestrous mice, Nobunaga and Imamichi (1963) observed that PMS as an ovulatory hormone produced 50 ovulation with 4 IU by sc, 2.3 IU by ip, or 1.5 IU by iv administration. In immature mice pretreated with PMS, animals were given the ovulatory gonadotropin 54 to 56 hr after the pretreatment with PMS, when follicles were well developed to a mature ovulable state (Sasamoto and Murakami, 1961; Imai et al., 1965) . Thus, the ovulatory response in immature mice pretreated with PMS is a more sensitive assay method for ovulatory gonadotropins than the method using adult diestrous mice.
PMS activity in plasma at different time intervals after a single injection 1) Intravenous administration With 0.2ml of control plasma, no ovulatory activity was observed (0/7). When ovulation was observed in two or more mice in one group, it was decided to detect PMS activity in this diluent amount of plasma. If only one mouse in one group ovulated, it was regarded as "false positive response" to PMS; because without ovulatory gonadotropin administration 8% ovulation (14/173) was observed 72 hr after 2.5 IU of PMS pretreatment (Sasamoto, 1962) . By this method, for each time interval group, the least amount of Table 1 . Effect of the amount and route of injection of ovulatory PMS on the induction of ovulation in immature mice pretreated with PMS All mice received ovulatory PMS 54 to 56 hr after the pretreatment with 2.5 IU of PMS. The animals were killed 20 to 24 hr after ovulatory PMS for the examination of tubal ova. Table 2 .
The PMS activity in plasma immediately after intravenous administration was defined as 100 % and the PMS activity in plasma at each time interval group was expressed as a percentage of the initial one. The changes of PMS activity in plasma are shown in Fig. 1 .
2) Subcutaneous administration
The assay results of PMS activity in plasma at each time interval group are summarized in Table 3 . The changes of PMS activity in plasma are also shown in Figure 1 , as percentages of the initial level after intravenous administration of the same amount of PMS.
The half-life of PMS after an intravenous injection is about 26 hr in the rabbit (Catchpole et al., 1935; Lamond, 1960) and in the rat (Parlow and Ward, 1961) , but 72 hr in the gelding (Catchpole et al., 1935) . In the mouse, however, activity of PMS in plasma decreased to 50% 6 hr after an intravenous injection. Though there is a species difference, the difference between the half-life of PMS in the mouse and that in the rat may be dependent upon either the degree of purification of PMS or the preparation of PMS used in these experiments.
By either intravenous or subcutaneous Fig. 1 Blood levels of PMS after a single injection into mice. administration, the blood level of PMS 24 hr after the injection was the same. This fact seems to be responsible for the results obtained by Hamburger and Pedersen-Bjergaard (1938) that over a 4-day test period, almost similar responses of ovarian weight increase were observed with a single intravenous or subcutaneous injection of the same amount of PMS. In these cases the initial high level of PMS after an intravenous injection seems to have no effect on the response. After 24 hr of administration, a small amount of PMS may be continually present in the circulating blood and responsible for the ovarian weight increase.
In the induction of ovulation by ovulatory PMS administration, however, the greater effectiveness of an intravenous or intraperitoneal injection than that of a subcutaneous injection was observed. This fact probably results from the greater concentration of PMS in the blood during the initial period following an intravenous or intraperitoneal injection of PMS. Sasamoto (1969 Sasamoto ( , 1970 observed that its existence for 2-hr in the circulating blood was sufficient for the ovulatory gonadotropin to induce the maximum ovulation. No gonadotropin in the circulating blood after that time was involved in the completion of ovulation.
